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Abstract 
Play provides children an opportunity to practice cognitive and affective processes which are 
important in creativity. Studies have found that during play, children who display positive 
emotions, are physically active and play by themselves tend to demonstrate higher creativity. In 
the present study, the researcher observed fifteen preschool children to record their 
independence, affect and physical movement during free play. In addition, one adult from each 
classroom rated of each child’s general affect. Next, participants completed two versions of an 
Alternate Uses Task assessing divergent thinking skills: one standard version in which 
participants verbally indicated multiple uses for an object presented by the researcher, and one 
embodied version in which they could physically manipulate the object while they generated 
their responses. Results indicated preschoolers provided a significantly greater number of 
responses on the embodied Alternate Uses Task (M = 3.64, SD = 2.34) than on the standard 
Alternate Uses Task (M = 2.45, SD = 1.81), t(10) = -.67, p = .05, d = -.69. Furthermore, 
children’s general positive affect as rated by their ECE was a significant predictor of children’ 
fluency scores on the Alternate Uses Task, ß = .60, t(10) = 2.26, p = .05, and accounted for 36% 
(R2 = .36) of the variance in fluency scores. These results indicate that physical movement during 
a creative thinking task and general positive happiness facilitates a greater number of responses. 
Results are discussed in the context of the classroom. 
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Introduction 
“Every child has the right to rest and leisure, to engage in play and recreational activities 
appropriate to the age of the child and to participate freely in cultural life and the arts.” 
- United Nations Convention on the Rights of the Child, Article 31 
Play is universally recognized as a process that is central to child development. 
Described by Vygotsky (2004) as the “root of all creativity in children”, playing is considered a 
natural form of learning in young children which encourages the growth of capacities such as 
curiosity that are a source of an endless variety of ideas which constitutes creativity. While 
creativity has flourished as a subject of psychology theory and research for many decades, it is 
only more recently gaining traction in education. As children enter their first formal learning 
environment of a preschool classroom, the natural processes of exploration and experimentation 
through which they have learned about the world up until this point are the foundation of their 
classroom learning and play. Play is considered “a vehicle for learning” which “rests at the core 
of innovation and creativity” and integrates the processes of learning and doing according to the 
Ontario Ministry of Education (2016). Furthermore, the Council of Ministers of Education, 
Canada (CMEC) states that “ministers of education endorse a sustainable pedagogy for the 
future that does not separate play from learning but brings them together to promote creativity in 
future generations” (Ontario Ministry of Education, 2016). While the integration of play and 
learning to yield creativity prioritized by educators is grounded in theory, this area of research 
deserves further exploration in experimental psychology. The present study aims to examine 
how play in the classroom during the earliest stages of development can predict the creative 
thinking abilities of preschoolers.  
Play Versus Instruction 
In contrast to learning through explicit instruction which involves the teacher as the 
primary source of knowledge, children are the directors of their own learning during play. The 
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learning objectives of play are undefined and often unknown by the child themselves 
(Vygotsky, 2004), and children are responsible for discovering how to acquire new knowledge. 
Compared to a traditional learning setting in which instructors transmit curricular knowledge to 
their students, in play there is no mediator between the child and their environment. Thus, 
curiosity and imagination must be the driving processes for learning which creates the 
opportunity to develop a broader range of cognitive and emotional outcomes. Vygotsky (1978) 
distinguishes the play Zone of Proximal Development (ZPD) from learning-instruction ZPD, 
stating that compared to learning through instruction, 
play provides a much wider background for changes in needs and consciousness. Action 
in the imaginative sphere, in an imaginary situation, the creation of voluntary intentions, 
and the formation of real-life plans and volitional motives – all appear in play and make 
it the highest level of preschool development (p. 102-103) (as cited by Connery, John-
Steiner, & Marjanovic-Shane, 2018, p. 35) 
According to Russ (2004), pretend play may be instrumental in helping children become more 
creative because it involves a variety of cognitive processes such as making associations, using 
symbols, and manipulating object representations, as well as affective processes which are 
involved in divergent thinking. This measure of creativity “can be operationalized as the ability 
to generate numerous and diverse ideas” (Runco, 1991, p. 138). The development of divergent 
thinking tasks are perhaps the most commonly used measures to predict potential for creative 
thinking (Runco, 1991, p. ix) and are used extensively in research on play and creativity. Since 
abstract concepts such as creativity are difficult to operationalize in the classroom, these 
measures allow for the examination of creativity as a measurable outcome which are “not 
synonymous with creative thinking” (Runco, 1991, p. ix) but yield scores that are predictive of 
creative abilities. 
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Solitary Play and Divergent Thinking 
Educators have endorsed the conceptualization of learning as an inherently social 
process in which children experience development on the social level before being internalized 
by the individual (Vygotsky, 1978, p. 57) (as cited by Connery, John-Steiner, & Marjanovic-
Shane, 2018, p. 29). And yet findings from Lloyd and Howe (2003) illustrate the creative 
benefits of solitary play. Their results suggest that playing by oneself is associated with 
improved divergent thinking skills because children are more likely to use close-ended materials 
in non-intended ways when playing alone compared to in a group. Close-ended materials are 
intended to be used in only one way and generally encourage convergent thinking, which 
generally requires one answer in response to a cue, compared to open-ended materials which 
can be used in multiple ways and encourage divergent thinking.   
These authors found that children who engage in solitary-active play, which includes 
participating in make-believe (solitary-dramatic play) or displaying repetitive movements with 
or without a toy (solitary-functional play), tend to have better divergent thinking skills, use 
materials in non-intended ways and display higher imagination scores than their peers who 
engaged in solitary-passive play, which involves manipulation of objects with the aim of 
creating or learning about the object’s properties, and who played in a group setting scored 
lower on these measures. The authors interpreted this relationship as indicating that solitary play 
is an opportunity to facilitate divergent thinking skills in children. It is also relevant to consider 
findings by Ooi, Baldwin, Coplan and Rose-Krasnor (2018) that a preference for solitary play is 
associated with asocial behaviour, which is related to peer exclusion. Peer exclusion negatively 
influences one’s affect which could reduce creative performance. Thus, further exploration 
could reveal the competing influences of task enjoyability compared to the cognitive benefits 
that may arise from solitary play. 
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Play, Affect and Movement 
Play is an effective way for children to learn because it is an enjoyable activity. The 
extent to which children are happy and engaged during a task could contribute to their 
motivation and cognitive processes. Play is an instrumental factor particularly in developing the 
expression and experiencing of positive affect, which helps develop the ability to access 
memories, and the ability to modulate affect (Ooi, Baldwin, Coplan & Rose-Krasnor, 2018). 
Kaugars and Russ (2009) found that children who expressed more emotions in their play 
demonstrated higher enjoyment and task involvement, demonstrated more pretend play, and 
provided more responses and more original responses on divergent thinking as measured by the 
Multidimensional Stimulus Fluency Measure (MSFM). Furthermore, these researchers found 
that teacher ratings of how intensely children experienced positive and negative emotions on a 
daily basis were associated with these children displaying variety of affect expression, comfort, 
and pretense in play. Children who expressed a variety of types of affect in their play, were 
comfortable playing, and engaged in pretend play were rated as demonstrating more intense 
positive emotions in their daily behavior. These results suggest that children’s affect in play 
reflects their general affect. An area of further investigation is whether their dispositional affect 
is a better predictor of their creative thinking abilities than affect observed during play. 
Play allows children to be active learners not only by allowing them to take control of 
their own learning, but also gives them freedom to physically explore their environments and 
embody their exploration processes. Movement contributes to learning in play through affect; 
unsurprisingly, when children are allowed more freedom of movement, they score higher on a 
range of emotional outcomes including happiness and confidence. Cheung (2010) found that in 
movement activities, children were happy, engaged, and more confident when responding to 
teachers’ questions and when giving new ideas. Furthermore, teachers reported an increase in 
students “creative motivation” after participating in the creative movement activity. Similarly, 
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Lobo and Winsler (2006) observed that an eight-week dance program yielded benefits for 
children which included increased self-esteem and confidence in expressing themselves through 
movement. Additionally, participants took more risks, possibly because they perceived the class 
as a safe environment in which to try new things.  
Several studies have shown that the effect of movement on creativity persists beyond the 
influence of affect. Scibinetti, Tocci and Pesce (2011) identified moderate correlations in 
school-aged children between fluency (the total number of items generated) and flexibility (the 
number of different categories in responses) scores on the Divergent Movement Ability Test and 
Torrance Test of Creative Thinking (TTCT), which indicates commonality between creative 
thinking and motor creativity. Fluency in creative thinking was found to be a predictor of all 
three dimensions of motor creativity, suggesting that generating many thoughts is a 
“fundamental prerequisite” for creativity in movement. Furthermore, Trevlas, Matsoukas and 
Zachopoulou (2003) found that preschool children’s playfulness as rated by their teacher was 
significantly correlated with their fluency and flexibility on the Divergent Movement Ability 
Test (Cleland & Gallahue, 1993). These authors cited their findings as support for Cleland’s 
(1994) argument that divergent movement is the product of creative and critical thinking and 
McBride’s (1992) theory in which fluency and flexibility in motor responses reflect one’s ability 
to generate and elaborate on many ideas produced from previous experiences. Thus, children’s 
prior motor experience and cognitive elaboration on their ideas may provide the basis for the 
relationship between movement and creativity. 
In their study on movement and creativity university students, Slepian and Ambady 
(2012) identified a similar relationship between creative thought and action. They found that 
fluid movement while tracing a drawing enhanced creativity as measured by performance on 
alternate uses, category inclusiveness and concept association tasks. The research showed that 
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student affect and mental performance were not influenced by fluid movement, which reveals 
the differential effect of creativity on cognitive processing.  
In the present study, the researcher aims to investigate the relationship between play, 
movement and creativity. While the studies reviewed examine pretend play which is defined as 
that which involves fantasy, make-believe, and symbolic object use (Fehr & Russ, 2016), play 
in the present study is operationalized as any activity participants perform during their 
designated free time which is not directed by their Early Childhood Educators (ECE). Although 
Lloyd and Howe (2003) found differential effects of solitary-active and -passive play on 
cognitive activity, the current research is focused on comparing children’s learning processes in 
relation to their peers and their play materials. Thus, group play will be distinguished from 
solitary play but no distinctions within the latter category will be made. Based on the findings of 
Lloyd and Howe (2003), it is predicted that solitary play will be an opportunity for children to 
practice imagining uses of objects which will translate into a greater number of uses and more 
original uses of objects on divergent thinking tasks.  
In addition, the influence of affect and movement on creative thinking will be explored. The 
researcher seeks to determine whether solitary play is associated with lower levels of positive 
affect which could translate to lower creative output. Furthermore, the present research will 
explore whether the process of embodied metaphor, in which fluid movement appears to cue a 
similarly fluid thought process which enhances creative output, is observed in preschoolers 
despite their lower level of cognitive development compared to university students in whom this 
relationship was observed. It is expected that a similar enhancement of fluid thinking as a result 
of fluid movement will be observed as demonstrated by improved performance on an embodied 
versus standard divergent thinking task.  
Based on research reviewed, the following hypotheses are proposed: 
  
7 
 
1) Participants will earn a higher score on the embodied divergent thinking task compared 
to the standard divergent thinking task; 
2) Increased positive affect during play will predict a higher score on both divergent 
thinking tasks; 
3) Higher levels of motor movement during play will predict a better score on the 
embodied than the standard divergent thinking task; 
4) Playing alone will be related to better performance across both divergent thinking tasks 
compared to playing in a group. 
Method 
Participants 
Five girls and ten boys from preschool classrooms in two daycare centres in London, 
Ontario participated in the present study. The age of children ranged from approximately two to 
three years old. Participants were selected based on written consent obtained from their parents 
in addition to assent indicated to the researcher by participants themselves. Participants were 
otherwise not selected based on any characteristics. Behavioural observations were recorded for 
all participants, but four children did not want to participate in the creativity tests, yielding a 
total of three girls and eight boys who completed these tests. 
Materials 
Affect in Play-Preschool Scale 
Play measures in the present study were adapted from the variety and frequency subscales of the 
Affect in Play-Preschool Scale (APS-P) (Kaugars & Russ, 2009). Categories of the original 
scale were grouped into positive affect, including happiness/pleasure and nurturance/affection; 
negative affect, including aggression, anxiety/fear, sadness/hurt, and 
frustration/disappointment/dislike; and a category for undefined affect. Participants in the 
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present study were scored with either an “P” for positive affect, “N” for negative affect, and “A” 
for ambiguous affect. 
The consistent pattern of medium to large effect sizes for correlations between child 
displays of affect and teacher play ratings found by Kaugars and Russ (2009) were interpreted 
as supporting preliminary face validity for this measure. Furthermore, this measure 
demonstrated high interrater reliability, with correlations for primary ASP-P scores and play 
categories all above .90, as well as high internal consistency, as measured by the Spearman-
Brown split-half reliability formula (r = .88). Furthermore, Fehr and Russ (2016) identified 
acceptable construct validity, external validity and reliability of this measure.  
Positive and Negative Affect Schedule for Children – Parent Version (PANAS-C-P) 
The abbreviated Positive and Negative Affect Schedule for Children – Parent Version (PANAS-
C-P) (Ebesutani et al., 2012) was used as a secondary and dispositional measure of affect in 
addition to the APS-P. The original parent scales demonstrated good convergent validity with 
the Negative Affect (NA) and Positive Affect (PA) scales of the original scales, as well as high 
internal consistency. Ebesutani et a. (2012) found that for the shortened 5-item PA scale and 
original 12-item PA scale of the PANAS-C-P, Cronbach’s alpha coefficients were .85 and .88, 
respectively. Cronbach’s alpha coefficients for the reduced 5-item NA scale and original 15-
item NA scale of the PANAS-C-P were .83 and .93, respectively. In the present study, ECE’s 
completed these rating scales to provide evaluations of children’s general affect instead of 
parents. As ECE’s spent a significant amount of time per weekday with participants, they were 
deemed appropriate evaluators of children’s general affect. 
Alternate Uses Tasks 
The task used to measure divergent thinking was the Alternate Uses Task by Wallach 
and Kogan (1965). While the task script was devised and executed by the researcher, the basic 
format and purpose of the task were followed closely. Following the procedure of Hoffman and 
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Russ (2012), participants were presented with familiar objects for which they were asked to 
generate multiple uses. Responses for both tasks were assessed for fluency, which were defined 
as the number of acceptable answers. For the present study, rather than deeming answers 
describing practical uses of objects, those which described any manipulation of the object were 
deemed acceptable in order to accommodate the younger age sample. This approach was taken 
as the divergent thinking task was originally developed for older children with more mature 
cognitive abilities compared to preschool children. Responses were also assessed for originality, 
which is traditionally defined as the number of answers given by less than 1% of respondents 
but for the present study which involves a small sample size, those answers which were given 
solely by the participant were considered original. As in Hoffman and Russ’s (2012) study on 
young children, responses in the present study were not scored for flexibility, or the number of 
different uses generated by the participant, due to the young age of the sample. The researcher 
in the present study used Wallach and Kogan’ (1965) method of uniqueness scoring due to its 
benefits as described by Silvia et al. (2008). The assignment of either a 0 or 1 is more 
straightforward compared to other methods which involve steps such as calculating frequencies. 
As well, interpretation of scores is quite simple: creativity is essentially equated with originality.  
In addition to the standard Alternate Uses Task by Wallach and Kogan (1965), an 
embodied version of this task was administered which allowed the participant to physically 
manipulate the objects for which they are generating uses. In the task script, the instructions 
were modified from “Can you please tell me the different ways to use [an item]” for the standard 
Alternate Uses Task to “Can you please tell me and show me the different ways to use [an 
item]” for the embodied Alternate Uses Task.  
Although psychometric properties were unavailable for the embodied version of this 
task, the standard Alternate Uses Task demonstrates acceptable validity. In his comparison of 
the reliability of various divergent thinking tasks, including the unusual uses task (a variation of 
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the Alternate Uses Task), instances task, and consequences task, Silvia (2011) found that the 
unusual uses task had the highest reliability level and was deemed appropriate for basic research 
based on its performance in a confirmatory factor analysis (CFA). Furthermore, Mouchiroud 
and Lubart (2001) found Cronbach’s alpha scored above .80 for judges’ ratings of originality 
and creativity of the Alternate Uses Task. Thus, the Alternate Uses Task was selected to be used 
in the present study based on its acceptable psychometric properties and widespread usage to 
measure divergent thinking. 
Procedure 
Before the researcher began classroom observations, written consent was obtained from 
parents and assent was acquired from the daycare centre director and ECE’s. In the first stage of 
the study, the researcher observed preschoolers during their free play periods in the classroom 
from a secluded area of the classroom over the course of two five-minute observation sessions 
for a total of ten minutes per child. Only play behaviour which occurred outside of structured 
play activities led by daycare staff was recorded; participation in structured activities which 
occurred even during free play period were not recorded. During each observation session, 
components of play behaviour were recorded every ten seconds for a total of thirty recordings 
over five minutes. Momentary time sampling (MTS) was the selected method of observation 
recording in the present study, in which the researcher recorded the occurrence or non-
occurrence of the target behaviour at the end of each 10-second interval (Cooper et al., 2007 as 
cited by Lane and Ledford, 2014). During the first session, participants’ movement (“A” = 
active play, “S” = sedentary play) and sociability (“G” = group play, “S” = solitary play) were 
recorded. Active play was considered play which involved significant limb movement and 
group play was defined as any play during which the participant was not only in close proximity 
to their peers or ECE but also interacting with them. Participants’ affect (“P” = positive affect, 
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“N” = negative affect, “A” = ambiguous affect) was recorded during the second observation 
session.  
In the second stage of the study, the researcher approached participants to acquire their 
assent to complete two versions of the Alternate Uses Task measuring divergent thinking. In 
these tasks, participants were required to think of different uses for objects in their classroom. 
Objects selected for use in the task included toys such as elastics, strings, pipe cleaners and 
flexible plastic sticks. As these objects were part of participants’ regular set of play materials 
readily accessible in the classroom from the main play area on the carpet, participants were 
already familiar with these objects which made them eligible for use in the divergent thinking 
tasks. In addition, these objects were selected for their ability to be easily manipulated. This was 
deemed an important feature by the researcher in maximizing the ability for preschoolers to 
generate multiple uses for objects. 
In a within-subjects design, all participants were invited to complete both the standard 
version the embodied version of the Alternate Uses Task. The order in which participants 
completed these tasks was randomly assigned; after the participant had completed one version 
of the task, they were asked to complete the remaining task at either at a later point during the 
same session or during a subsequent session. For the standard Alternate Uses Task, participants 
were invited to play a game with the researcher at a table away from the primary play area of the 
classroom. If the child agreed to participate, they were shown an object from the set of toys 
surrounding the play area and asked by the researcher to say the different ways in which the 
object could be used. The researcher demonstrated uses of the toy which the child suggested. In 
the embodied version of the Alternate Uses Task, participants received the same instructions 
except they were permitted to touch and interact with the object during the generation of their 
responses.  
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In order to examine personality as a potential confound in the relationship between 
movement and creativity, one ECE from each classroom completed affect ratings for each 
preschooler participant on the abbreviated PANAS-C-P (Ebesutani et al., 2012). These 
responses were correlated with frequency affect scores recorded during observations of free 
play; both a measure of temperament and a behavioural outcome of affect were taken to 
improve the validity of the measure.  
Results 
Fluency and originality scores on the Alternate Uses Tasks were compared using a 
dependent-samples t-test. Significantly higher scores for both categories on the embodied task 
were expected compared to the standard task. Analysis revealed that preschoolers provided a 
significantly greater number of responses on the embodied Alternate Uses Task (M = 3.64, SD = 
2.34) than on the standard Alternate Uses Task (M = 2.45, SD = 1.81), t(10) = -.67, p = .05, d = -
.69. However, preschoolers did not provide significantly more original responses on the 
embodied divergent thinking task than on the standard divergent thinking task.  
Simple regressions were run predicting originality and fluency scores on standard and 
embodied Alternate Uses Tasks from frequency of solitary and active play as observed by the 
researcher. Results revealed a non-significant positive relationship between movement during 
play and creative thinking. Furthermore, simple and multiple regressions were run predicting 
originality and fluency scores on standard and embodied Alternate Uses Tasks from frequency 
of positive, negative and ambiguous affect observed by the researcher. Analyses revealed no 
significant relationship between affect during play and scores on either version of the Alternate 
Uses Task, although results trended in the predicted direction.  
Similarly, simple regression analyses predicting originality and fluency scores on 
standard and embodied Alternate Uses Tasks from ECE ratings of positive and negative affect 
revealed that in general, the ability of ECE affect ratings to predict divergent thinking skills did 
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not reach significance although trended in the predicted positive direction. The only variable 
which was a significant predictor of creative thinking was ECE-rated positive affect. A 
regression analysis was conducted with fluency scores on the standard Alternate Uses Task as 
the criterion variable and PANAS-C-P scores for positive affect as the predictor. PANAS-C-P 
positive affect scores was a significant predictor of fluency scores on the standard Alternate 
Uses Task, ß = .60, t(10) = 2.26, p = .05, and accounted for 36% (R2 = .36) of the variance in 
fluency scores.  
Discussion 
The goal of the present study was to explore the influence of preschoolers’ affect and 
behaviour during play on their creative thinking abilities as measured by their performance on 
divergent thinking tasks. Statistical analyses revealed partial support for Hypothesis 1 that 
children would generate a greater number of responses on the embodied Alternate Uses Task 
than the standard version of this task. Although children generated a greater number of 
responses on the embodied Alternate Uses Task, they did not generate more original responses 
compared to the standard Alternate Uses Task. Thus, physically performing alternate uses 
appears to allow preschoolers to generate more but not necessarily more unique responses on a 
divergent thinking task. These results partially support findings that performance on movement 
and verbal measures of creativity are correlated (Scibinetti, Tocci & Pesce, 2011) and that 
movement during a creative task enhances task performance (Slepian & Ambady, 2012).  
The result that improved fluency but not originality scores were observed during the 
embodied Alternate Uses Task as compared to the standard task may indicate that physical 
manipulation and experimentation allows for a greater output of responses to a cue by the 
researcher. Thus, potentially more ideas are generated when children are given room to 
experiment, but these ideas are not necessarily more original than those which are solely 
cognitively generated. Past studies yield mixed results which partially corroborate the present 
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findings. For example, Hoffman and Russ (2016) identified only slightly improved fluency and 
originality scores in response to a play intervention which involved practice creating stories and 
acting them out with toys. As the improvements in divergent thinking were minimal compared 
to those observed in the children’s pretend play, these authors suggested that perhaps children’s 
improvements in play do not generalize to divergent thinking skills, despite the strong 
relationship established between these activities in the literature (e.g. Russ, 2004). The lack of a 
relationship between characteristics of play and divergent thinking abilities in the present study 
support a possible discrepancy in development between these two domains. Further research 
should consider differences in evaluation such as the influence of testing on the responses 
generated for the Alternate Uses Task as well as whether the common mechanisms between 
play and creative thinking are visible in observed play or require testing to reveal.  
The finding that fluency scores on the standard alternate uses task was predicted solely 
by ECE-rated positive affect suggests that preschoolers’ general temperament may be a better 
predictor of their creative performance than their affect displayed during free play. These results 
partially support Hypothesis 2 that positive affect during play would be positively related to 
improved performance on divergent thinking tasks. ECE-rated positive affect was found to 
significantly predict the number of responses participants generated on the standard alternate 
uses task. This finding suggests that participants who are generally happier tend to think of more 
uses for a familiar object. Assuming that ECE ratings of children’s affect are a reliable indicator 
of children’s temperament, this finding suggests that children’s general affect is a more effective 
predictor of their creative thinking abilities than their affect displayed during free play, beyond 
potential methodological problems with single-researcher data collection. These results 
corroborate findings by Hoffman and Russ (2016) that baseline positive affect was significantly 
positively correlated with fluency in divergent thinking as measured by the Alternate Uses Task 
and by a storytelling activity. Similarly, Kaugars and Russ (2009) found that teacher ratings of 
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how intensely children experienced positive and negative emotions on a daily basis were 
associated with these children displaying variety of affect expression, comfort, and pretense in 
play. Children who expressed a variety of types of affect in their play, were comfortable 
playing, and engaged in pretend play were rated as demonstrating more intense positive 
emotions in their daily behavior. 
Alternatively, the affect measure used in the present study may not have been reliable. 
Although past studies have supported teacher ratings as reliable measures of play variables and 
affect, the PANAS-C-P was originally intended for parent use and teacher ratings on this 
measure have not been tested for reliability or validity. There was a notably narrow range of 
positive and negative affect ratings by ECE’s across participants which may have indicated 
either that the scale was not sensitive enough.  
While movement during the divergent thinking task was related to improved creative 
thinking performance, movement observed during children’s free play was not related to their 
performance on either version of the Alternate Uses Task. This finding does not support 
Hypothesis 3 that children who are more active during play will score better on the embodied 
than the standard divergent thinking task and suggests the degree to which children move 
around while they play does not affect their divergent thinking skills. On the other hand, 
children’s general level of physical activity may be more reflective of their motor experience 
than the movement observed in their free play intervals. Unlike affect which was measured both 
by researcher observations and ECE ratings, a general measure of children’s motor affect was 
not taken in the present study. Although baseline verbal ability has been found to be unrelated to 
performance on verbal divergent thinking tasks in elementary school students (Runco & Pezdek, 
1984), there is evidence suggesting that previous motor experience is significantly related to 
divergent thinking (Cleland & Gallahue, 1993) (as cited by Zachopoulou et al., 2003). Thus, it is 
possible that children who participate in more physical activities on a regular basis scored 
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higher on the embodied version of the Alternate Uses Task. An additional implication of the 
influence of motor experience is that older children tend to score better on motor divergent 
thinking scores than their younger peers (Cleland and Gallahue, 1993) (as cited by Zachopoulou 
et al., 2003). This finding also raises the possibility that age differences within the present 
sample may have yielded a difference in scores on the embodied Alternate Uses Task.  
The methodology selected for the study may have contributed to obscuring a significant 
relationship between researcher recordings of movement and affect and divergent thinking 
performance; it is possible that the researcher did not capture participants’ typical displays of 
movement in the samples of their play behaviour the researcher observed. One of the 
disadvantages of using MTS as an observation technique is that occurrences of the target 
behaviour during each interval is not recorded; only those behaviours which occur at the end of 
the interval are counted. Perhaps recording the frequency of each display of the target behaviour 
would have provided a more accurate reflection of the children’s affect and behavioural 
patterns. In addition, several observers could achieve more rigorous data collection and 
comparison of their results for interrater reliability would address reliability issues of single-
researcher data collection and improve the validity of the behavioural measure of affect.  
Finally, Hypothesis 4 that playing alone will be related to better performance across both 
divergent thinking tasks compared to playing in groups was not supported. In addition to 
examining solitary play, Lloyd and Howe (2003) examined parallel play, in which a child plays 
independently but among others and using similar toys, and group play, in which a child plays 
with others with a common purpose. For the present study, parallel play was recorded as solitary 
play because the distinguishing feature between solitary and group play was operationalized as 
the interaction between participants. Furthermore, the author of the present study did not 
distinguish solitary-passive play from solitary-active play; solitary and active play were 
recorded as categorical variables. It is possible that practice using materials in non-intended 
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ways acts as direct practice for performance on Alternate Uses Tasks. Thus, examining use of 
toys during play in future research may provide more insight as to the potential influence of 
practice effects depending on the modality of creative thinking assessed (i.e. verbal vs. physical) 
and which components of play contribute to cognitive processes which may underlie play and 
creative thinking processes.  
Limitations  
The most significant limitation of the present study was a small sample size. Reduced 
participation for the divergent thinking tasks resulted in an even smaller sample for statistical 
analyses and thus lower power of results, which ultimately also limits the generalizability of 
findings. A larger sample of preschoolers not only may reveal more significant relationships 
between features of play and creative thinking, but also allow for a more detailed examination 
of individual differences on creativity. For example, although participant age was not measured 
in the present study, significant differences have been identified in cognitive abilities between 
children even one year apart. Four-year-old children have been found to display significantly 
better executive functioning (EF) abilities and demonstrated learning across trials of EF tasks 
compared to three-year-old children (Carlson, Davis & Leach, 2005). As cognitive abilities are a 
significant component of divergent thinking, it is plausible that this pattern observed in EF 
applies to creative thinking. J.P. Guilford (1967) suggested that in divergent thinking tasks, 
“there is relatively more transfer recall in these fluency-test tasks and less of the direct, 
replicative type of recall” (p. 310). Thus, further research should investigate how even minor 
age differences between participants may result in different levels of recall and transfer recall 
abilities that yield improved divergent thinking performance in older children compared to their 
younger peers. Controlling for cognitive ability by administering basic cognitive tests such as 
working memory tasks could also mitigate potential confounding effects of cognitive ability.  
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Two important features of play which were not examined in the present study include 
children’s fantasy and use of objects. Lloyd and Howe (2003) found that children who played 
alone tended to use their toys more creatively than when playing passively and playing among 
peers, regardless of whether children interacted with their peers. Recording even the frequency 
of toy use during play may have provided a useful predictor of divergent thinking abilities. Such 
a relationship may indicate whether using toys during play allows children to practice and 
imagine uses for toys which facilitates transfer recall and/or generation of multiple answer on a 
divergent thinking task. 
Furthermore, play in the present study was defined in very broad terms compared to 
most research on play and creativity reviewed in this paper which examine specifically pretend 
play. The task was modified for a preschool population by applying a broader definition of 
alternate uses to accommodate developmental and cognitive differences in a younger 
population. This research may be useful in elucidating the need for a developmentally 
appropriate creativity task for a preschool population. The broader definition of alternate uses to 
include manipulations which do not necessarily constitute a “use” in real life meant that 
participants’ standard of usefulness was personal. A potential implication of this 
operationalization is that preschoolers lacked awareness of “usual” uses for objects which may 
have meant that responses reflecting deviation from these norms which constitutes the 
traditional definition of originality for the Alternate Uses Task may have instead reflected 
individual differences in experiences or chance differences in object manipulations. 
While divergent thinking tasks such as Thinking Creatively in Action and Movement 
Test (TCAM) (Torrance, 1981; Lloyd & Howe, 2003) and storytelling tasks (Fehr & Russ, 
2016) have been administered in children as young as four years of age, the Alternate Uses Task 
which was used in the present study has been administered in children only as young as five 
years old (Hoffman & Russ, 2016) and is not extensively used with preschoolers. Children in 
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the present study were younger than samples of even these studies; current participants ranged 
between two to three years of age, whereas the range for most studies examining divergent 
thinking in preschoolers is between three to 6 years of age. Research such as findings of EF 
differences which result from a mere one-year difference between participants suggest 
participant age in future research should be held constant in order to control for potential effects 
of differences in cognitive maturity on creative thinking.   
The uniqueness scoring method used in the present study has been criticized for 
confounding creativity with fluency. Silvia (2008) and Silvia et al. (2011) identified a significant 
positive relationship between fluency and uniqueness scores, which was interpreted as evidence 
that uniqueness scoring confounds fluency and originality scores. In addition, Silvia et al. 
(2011) report a similarly high correlation between these dimensions reported by Torrance 
(2008) on the Torrance Tests of Creative Thinking. While the finding in the present study that 
movement during the Alternate Uses Task was related to improved fluency but not originality 
scores suggests that these two dimensions of the divergent thinking task were distinct, a Pearson 
r bivariate correlation revealed a significant positive correlation between originality and fluency 
scores on the standard alternate uses task, r(9) = .91, p = .00, as well as on the embodied 
alternate uses task, r(9) = .75, p = .01, which suggests that uniqueness scoring confounds 
originality scores with fluency scores (Silvia et al., 2011). Silvia et al. (2011) noted that this 
confounding is perhaps inevitable since as children provide more responses, the likelihood of 
generating a unique response naturally improves as well. Although the present researcher 
attempted to limit the effect of multitude of responses on originality by setting a short time limit 
on Alternate Uses Task, this pattern of significantly related dependent variables appears to be a 
symptom of creativity tests which plagues multiple studies. 
Future Directions 
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It is critical for researchers to reassess the purpose and value of using divergent thinking 
tasks to assess creative thinking in preschoolers. While measures of preschooler creativity 
should be designed to reflect the unique learning styles of this developmental period, 
researchers should also consider examining how creative thinking at a young age predicts 
performance in later years, not only in creativity but also other measures of intelligence. 
Divergent thinking tests consistently score acceptably on psychometric tests yet there still exist 
some mixed reports indicating a lack of discriminant validity (Runco, 1991, p. 159) and limited 
long-term predictive validity for children (Kogan and Pankove, 1972, 1974). In addition, the 
predictive ability of divergent thinking has been found to be largely domain-specific (Runco, 
1991). The lack of a creativity measure with predictive validity and generalizability may raise 
the question of whether creativity is specific to a discrete developmental period and domain. 
Originality is considered a valuable feature of creativity because creativity in adults is 
generally measured as works which contributes significantly greater insight to one’s field than 
the creator’s peers. While creativity was largely equated with originality in the present study on 
the Alternate Uses Task, it is important to consider whether this was an appropriate judgment 
for the age sample. Preschoolers have not yet entered the formal classroom environment and 
thus have not yet experienced conforming their behaviour to meet external evaluation criteria. 
Especially in play, those ideas which are the most valuable to preschoolers and their peers may 
not necessarily those which adults judge to be creative. 
Creativity research in preschoolers is of critical importance because there is currently a 
shift of focus from academic subject matter towards the development of ‘soft skills’ not only 
within the classroom but also in the workplace. The Six C’s of Deep Learning are a set of 
learning competencies which were created as part of the New Pedagogies for Deep Learning 
initiative to guide student development of interpersonal skills demanded by modern workplaces 
(Fullan & Scott, 2014). Recently, Ontario made important strides in developing these 
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competencies within schools: the proposed changes to elementary report cards to include 
“transferable skills” include several of these skills, such as creativity, and character (Rushowy, 
2017). The present study responds to these developments in policy and classroom practice by 
investigating the role of play in developing the competency of creativity, which is desired by 
employers as a “21st Century Competency” and prioritized as a learning objective in the 
classroom (Fullan & Scott, 2014; Ontario Ministry of Education, 2013) The present study aimed 
to investigate this holistic view of education from its roots in the preschool classroom. Future 
research should continue to contribute to informing the practice of pedagogical reflection and 
elucidate the role of the educator in how to prepare the classroom environment and activities to 
optimize learning through play.   
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Appendix I 
 
Behavioural Observation Table adapted from Affect in Play-Preschool Scale (APS-P) (Kaugars 
& Russ, 2009)  
 
Time        Play          Movement    Affect 
      (A=alone, G=group)  (A=active, S=sedentary)  (P=positive, N=negative, 
A=ambiguous) 
 
0:10 
0:20 
0:30 
0:40 
0:50 
1:00 
1:10 
1:20 
1:30 
1:40 
1:50 
2:00 
2:10 
2:20 
2:30 
2:40 
2:50 
3:00 
(…) 
5:00 
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Appendix II 
Positive and Negative Affect Schedule for Children – Parent Version (adapted for teacher use 
from Ebesutani et al., 2011 and Ebesutani et al., 2012)  
 
This scale has a number of words that describe different feelings and emotions. Read each item 
and then circle the best answer next to that word. Indicate to what extent your student has felt 
this way during the past few weeks. There are no right or wrong answers.  
 
1 = Very Slightly 2 = A little 3 = Moderately 4 = Quite a bit  5 = 
Extremely 
 
 
Joyful    1  2  3  4  5 
 
Miserable   1  2  3  4  5 
 
Cheerful   1  2  3  4  5 
 
Happy    1  2  3  4  5 
 
Mad    1  2  3  4  5 
 
Afraid    1  2  3  4  5 
 
Lively     1  2  3  4  5 
 
Scared    1  2  3  4  5 
 
Proud    1  2  3  4  5 
 
Sad    1  2  3  4  5 
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Appendix III 
 
Child Scripts written for Alternate Uses Task (Wallach & Kogan, 1965) 
 
Notes: 
 
“Uses” will be defined as the manipulation of an object to perform a function. Simple 
manipulations of the object with no intended purpose do not meet this criterion and thus will not 
qualify.  
 
Task will end when two minutes have elapsed or when the child has run out of uses to suggest. 
Child will receive a sticker as a small reward at the end of each session. 
 
 
Standard Divergent Thinking Task 
 
Experimenter: Today we are going to play a game with a(n) [ITEM]. Do you want to play the 
game with me? 
 
***Task does not proceed unless child says yes. 
 
Place item (i.e. roll of newspaper, marker etc.) on the table in front of the child and 
experimenter.  
 
Experimenter: This is a(n) [ITEM]. Do you know what a(n) [ITEM] is? 
 
If child says no, experimenter will place another object in front of child until child is able to 
identify object. 
 
Experimenter: Can you please tell me the different ways you can use a(n) [ITEM]? If you tell 
me how to use a(n) [ITEM] I will show you and you can tell me if I’m doing it right. 
 
 
Embodied Divergent Thinking Task 
 
Experimenter: Today we are going to play a game with a(n) [ITEM]. Do you want to play the 
game with me? 
 
***Task does not proceed unless child says yes. 
  
Place item (i.e. roll of newspaper, marker etc.) on the table in front of the child and 
experimenter.  
 
Experimenter: This is a(n) [ITEM]. Do you know what a(n) [ITEM] is? 
 
If child says no, experimenter will place another object in front of child until child is able to 
identify object. 
 
Experimenter: Can you please tell me and show me the different ways you can use a(n) 
[ITEM]?  
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Debrief Script 
 
Thank you for playing this game with me! I really appreciate it. We have been playing these 
games to find out if you were better at one game than the other game. I was thinking that you 
might be better at the game where you got to touch the [ITEM] because you get to try more 
things with it. 
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